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Grid Modernization Initiative (GMI) @J&.

= The Grid Modernization Initiative (GMI) works across the U.S.
Department of Energy (DOE) to create the modern grid of the
future.

= primary funding support comes from the Office of Electricity Delivery
and Energy Reliability and Office of Energy Efficiency and Renewable
Energy, with the Office of Energy Policy and Systems
Analysis providing policy recommendations.
= GMI focuses on the development of new architectural
concepts, tools, and technologies that measure, analyze,
predict, protect, and control the grid of the future, and on
enabling the institutional conditions that allow for more rapid
development and widespread adoption of these tools and

technologies.
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Grid Modernization Lab Consortium (GMLC) @

Sandia
National
Laboratories

= https://gridmod.labworks.org/ //==\

= Strategic partnership between DOE and the national /<<<\\—§
laboratories to bring together leading experts, c "_;_-\._
technologies, and resources to collaborate on the ) Y

0D

MODERNIZATIO

goal of modernizing the nation’s grid. LABORATORY
: - , , CONSORTIUM
= Grid Modernization Lab Call provided funding to US. Department of Eneray

GMLC through a comprehensive effort of eighty-
eight projects managed by the national laboratories.

= Benefits of GMLC include more efficient use of
resources; shared networks; improving learning and
preservation of knowledge; enhanced lab
coordination and collaboration; and regional
perspective and relationships with local
stakeholders and industry.



https://gridmod.labworks.org/

Grid Modernization Lab Consortium (GMLC) (.

Move from a collection of DOE and lab projects to a DOE-
Lab Consortium Model that integrates and coordinates
laboratory expertise and facilities to best advance DOE Grid
Modernization goals.
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GMLC Projects ) o

= Core Activities—These projects (1.1-1.2.5) provide the
fundamental knowledge, metrics, and tools needed to
support all the Cross-Cut R&D and regional partnerships.

= Pioneer Regional Partnerships—These partnerships (1.3.01-
1.3.99) involve technical assistance to states, utilities, or other
stakeholders that are facing key emerging grid modernization
challenges.

= Crosscutting R&D—These integrated projects (1.4.01-1.4.29)
will further advance grid modernization by coupling multiple
hardware, software, and institutional solutions into
integrated and modernized grids at a scale and a pace
necessary to meet national goals.
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GMLC Core Activities

Sandia
ﬂ" National

Laboratories

PROJECT NAME DESCRIPTION LABS
. ) Suite of grid modernization metrics that leverage current PNNL, LBNL,

1.1 Foundational Analysis for industry practice LANL, BNL,
GMLC Establishment / New metrics that reflect emerging grid attributes and ORNL, NREL,

Analysis

architectures
Baseline modernization assessments and ongoing dashboard

SNL, LLNL, and
LANL

Stakeholder-driven architecture for grid modernization PNNL, ORNL,
. . Provide it to the industry along with the tools they need to ANL, NREL,
1.2.1 Grid Architecture adapt it to their needs LANL, LBNL,
Inform the playbook for GMLC program managers LLNL, SNL
Strategic vision for interoperability PNNL, LBNL,
1.2.2 Interoperability Tools to measure interoperability NREL, ANL,
Overarching roadmap for stakeholder endorsement. LBNL, SNL
: . i . _ SNL, INL, NREL,
1.2.3 Grid Modernization E;?Lngol}lztx\:joai\(/igsl_c-TN). federated lab-based resource for PNNL, ORNL.
Lab(_)ratory Consortium Open Library (GMLC-OL): public repository for validated ggleLBBNNLL
Testing Network models, tools, and testing resources LLNL
1.2.4 Grid Services and Valuation methodological framework for value streams (net ORNL, PNNL,
Technologies Valuation benefits) provided by different grid-related technologies and NREL, LBNL,

Framework

services.

ANL, SNL, LANL

1.2.5 Grid Sensing and
Measurement Strategy

Measurement requirements, data management,
communication to enable full visibility of grid system state
Define grid state, roadmap, framework to determine sensor
allocation for optimal results.

ORNL, NETL,
PNNL, NETL,
LLNL, ANL,
NREL, SNL,
LBNL, LANL g




GMLC Regional Partnerships ) .

PROJECT NAME DESCRIPTION LABS

1.3.04 Industrial
Microgrid Analysis and * Risks, costs, and benefits of a microgrid utilizing renewable energy at

. the UPS WorldPort and Centennial Hub facilities ORNL, SNL
DeS'Qn for Energy * Roadmap to help industries evaluate microgrid adoption
Security and Resiliency
1'3':_"0 vermont ) * Assist Vermont utilities in meeting the state's ambitious goal of
Regional Partnership obtaining 90% of its energy from renewable sources by 2050 SNL. NREL
Enabling the Use of * (1) DER integration, (2) DER control, (3) validation of wind and solar '
DER forecasting, and (4) techno-economic analysis of energy storage.

Idaho: Smart New York: Technical Vermont: Regional
Reconfiguration of Support to the NY Partnership Enabling
Distribution Network REV Initiative the use of DER
for Enhanced Quality
of Service

Midwest: Regional
Partnership and

... and 9 more
] s Interconnection
re I O n a Californla: DER Siting J 8 Seams Study Kentucky: Industrial
and Optimization Tool Mlcrognd Analysis and
for large scale DER Design for Energy
t hips

Deployment Sy \ Security and
Resiliency

i Southeast: Improving
Hawall: Grid oL 0as >
Frequency Support Distribution Re.sillengy
i through Reconfiguration
from Distributed ;
Inverter-based in the Presence of
Resources Renewable Energy and
High Impact Low

New Orleans: Grid Frequency Events

Alaska: Affordable, Analysis and Design
clean, reliable, and for Energy and
scalable islanded-power Infrastructure

systems for rural systems Resiliency




Sandia
ﬂ" National
Laboratories

GMLC Crosscutting R&D

PROJECT NAME DESCRIPTION LABS
1.4.01 Standards and NREL,
Harmonize requirements across jurisdictions PNNL,
LEEl Procedl_Jres for Eliminate conflicting requirements across technology domains LBNL, SNL,
Interconnection and Streamline conformance test procedures to the fullest extent possible | ANL, ORNL,
Interoperability INL
1.4.02 Definitions, PNNL,
Test protocol to characterize DERSs ability to respond to grid signals NREL,
Standards and Te&_‘,t Standard set of grid services and "drive cycles" to describe the ORNL, SNL,
Procedures for Grid capabilities that DERs must have to provide them LBNL, ANL,
Services INL, LLNL
ORNL,
Developing low-cost, accurate sensors PNNL,
1.4.04 Advanced Next generation asset monitoring devices will help determine state of | NETL,
Sensor Development grid components prior to failure NREL, SNL,
LBNL
1.4.09 Integrated Mu|tl Integrating disparate high fidelity data sources LLNL, LANL,
Scale Data Analytics grating disp gh Hidelity dz o | sNL, LBNL,
. : Machine learning methodologies will be used to assist in transforming ORNL
and Machine Leammg data into actionable intelligence '
for Grid NREL, ANL

... and 9 more crosscutting projects




GMLC Resilience Call ) i

= 7 projects recently awarded (September 2017)

= Develop and validate innovative approaches to enhance the
resilience of distribution systems

= Rigorous field validations

= Advancements in o‘
cybersecurity technologies e vusca
= Technical and economic m
viability of integrated o o® LZZED
SOlutionS San Antonio, TX
—
= Regional focus X

9




GMLC 1.2.3: TN and OL

Project Description

Accelerate grid modernization by
improving access to National Lab
testing infrastructure for grid devices
and systems, and related models and
tools. Enable national labs to drive
innovation more effectively and
synergistically.

Value Proposition

v" Access to testing resources and validated
models is vital to grid modernization

v" Make optimal use of vast and growing set
of grid-related testing and simulation
resources at National Labs and beyond.

v" Major opportunities to make an impact by
improving information, accessibility, and
collaboration

Sandia
I"] National

Laboratories

Project Objectives

v'  Establish a Testing Network (GMLC-TN) as
a federated, lab-based resource for testing
and performance validation of grid devices
and systems

v' Establish an Open Library (GMLC-OL) as a
public repository for validated models,
simulation tools and testing resources

Lab 1: Large Lab 2: com
de"_ici athV interop & | Lab3: Py,
(test feeder) cybersec. wind storage Lab 4: ev

Integrated Testing Capability:

emulitics power elect. | technologies | Ind/Univ: Validation of grid performance at

testing including Grid &

the systems level, using live data
and best-in-class capabilities

V2G testing Building
Collaboration through GMLC-TN automation

Standards-based testing procedures, validated model
Validated simulation tools and best practices
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GMLC 1.2.3: Capabilities Catalog

Sandia
I"] National

Catalog of National Laboratory Test Facilities and Capabilities

To facilitate better understanding of laboratory capabilities
10 National Labs, 39 distinct facilities

168 capability/application technology pairs

» e.g., hardware in the loop testing of dist. sys. components

Matrices; but also paragraphs describing facilities and capabilities

public release forthcoming imminent
Searchable online version soon; periodic updates

Test Facility

= Energy Systems
Integration Facility
(NREL)

= Distributed Energy
Technologies
Laboratory (Sandia)

Test Capability

= Communications
Interoperability

= Cybersecurity

= Hardware in the
Loop

= Grid Compatibility
and Interconnection

= Reliability / Safety /
Failure Analysis

= Systems Integration
and Control

Application Technology

Building Technologies
Dist. Sys. Components
Electric Vehicles

Energy Storage

Fuel Cells

ICT and AMI

Integrated Energy Systems
Microturbines and Gensets
PV

Trans. Sys. Components
Wwind
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GMLC 1.2.3: Open Library Platform .

Open Library Platform

| OL - Entity | ! Open Library GUI | | OL - third party user
DoE National ! Grid Modernization !
Laboratories | osheivi O I
| | OL - third party user:
| <« Models | 1. searches for models
| Overview | 2. gets summary
(L3 szrengs ermre | | 3. selects and downloads
8 %R\EL Model | Sear_’ch | models
¢RIDGE Summary I <—Engine |
e | List of |
Faﬁfi?.'}‘“té?. | oo G M=~ Models | @ OL - third party user:
@ Netorsl | DOWNLOAD - Industry
e | Q0L hosting platform - GitHub> | X - Academia
Non DoE I - I - Research community
Entities Model Repository (Repo)
| o= I g H | |
uucoln | | 1 creates GitHub I M . B ""'_" ol :
user account e : a1
2. creates model | i e - o |
repository ! -
3. releases model & L— — | DOWNLOAD
documentation ! L ' - |
I I




GMLC 1.2.3: gridCONNECT

= To address project goals, established gridCONNECT consortium

= gridCONNECT Charter defines members, users, operation, goals, etc.

= Adopted by the 5 National Lab team members on October 374, 2017
= SNL, INL, LBNL, ORNL, LBNL

= Modeled after other successful DOE consortia

= gridCONNECT will establish a
website with:

= A dynamic database of member
test facilities and capabilities

= An Open Library that serves as a
repository for models, simulation
tools, and testing resources

= |nformation on partnering with
the laboratories including
methods to simplify partnerships

= Ability to connect member
capabilities with user needs

Sandia
National
Laboratories
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GMLC 1.2.3: gridCONNECT

= Example of information presented on website

//,E_\\\/_//, GR

<\/<\§ MODERNIZATION INITIATIVE

—  US. Department of Energy

HoME RESOURCECATALDS ¥ LRy PARTNERING Q
a » sROTECTED: AES:
i inedi il i ions of the grid CONNECT website focusessir for testing and
2 Gevi intertace with,the electric grie. The terms “capabilities™ and “acilties? as well as
“technology areas’ areused i t ications of each resource. These
buildingor |2 i Capatilities ma i it

spread across multplefadiites.

Capability: 2 type of binati i rise, experience. squipment, and other resources. The catalog

outlines six (&) capabiliies which are defined in the tzble below.

Capability Name Defnition

e .
of devices, networks, andsystems as they interactwith the grid, induding
device to device nteractions

Communications Interoperability

‘The capability to messure and assess a device's ability to protect itself
Cybersecurity inst attac) inthe theft. ise of information
orcontrols

i e
i bty ; o
Grid Compatibility and Interconnection grid-specified parameters and ts reactions to grid-state changes

The capability to provide 3 software simulation of the electric grid

Hardware-in-the-loop throughwhich 2 physical device can be tested as I connected to an actual
electricgrid

Relisbility/3afety/Filure Ansly The capability to evaluate how, when, and In what way a device might il

The capability to measure and assess the performanceof integrated

Systams Integration and Cantral systems of seversl devices and their associated controls

the appli 2 devi
technology areaswhich are defined in the table below.

Thec leven (11) specifi

tem, test, etc. s defined by aspecifi technol

Technology Area Examples of Devicas/Systems of Test
. HVAC,lighting, ppliances, bullding control systems, heat pumps,
Building Technologies e

Distribution system Companents DERMS/ADMS, cables, bushings, terminations. transformers, and

svitches
Electrc vehices iy o sl
Encrgy Storage chargers et ¢ and
FuelCells Fuel cells electrolyzers,and hyclrogenstorage systems
P Commurications protocols/equipment, SCADA, synchrophasors, fiber

networks, and control rooms
Integrated Energy Systems Microgrids, Hybrid Energy Systems, and microgrid management systems
Microturbines and Gensets Microturbines, natural gas generators, diesel generators, and controls
Bv Imverters and controllers

Transmission System Components Conductors, transformers, line sensars, power lines, and controllers

Wind Generators and controllers

Open Library(beta! (o

Hydro

Q search Models.

Transmission Grid

Distribution
Transformation

Sandia
National
Laboratories

Thermal
Storage
Supercapacitor HVAC
- Elsctric Vehicls Residental
== Appliance
PV Panel
Distribution
Grid
Flow Battery Flywheel
—
Electrolyzer
Inverter R
=\
A GR
N="MODERNIZATION INITIATIVE
\\\\\: US. Department of Energ
e o (G ome a
Partnering
“The Department of Energy’s i it i cperienc illic dollars in researct
“Theinformation on this page provides a high-level overview of the mast ‘While thereisa
User Facilities
non-propri sted User Facilities. userswhoare Propr Y it
E i ‘propri s ‘publicati s
ilabl full cost ry basis
generally| invitatic

‘and models of these Agreements arefound i the Class Wisiver for Nor

Strategic Partnership Project (Non-federal)

Agreement for Commercializing Technology

License Agreement

Cooperative Research and Development Agreement

Funding Opportunity Announcements (and other solicitations)

Learn More




Next Steps ) o

Updating Testing Capabilities Catalog

= Pushing to public release of catalog and accompanying website database
ASAP

= Populating Open Library
= Collecting models from other GMLC projects and from team member Labs
= Expect library to be publicly accessible in “6 months

Simplifying and educating on partnerships
= Anticipate a pre-approved CRADA/NDA among all members
Stakeholder Outreach

= End goalis value to industry, academia, other national labs, etc.

" |ntend to form industry advisory board as part of gridCONNECT
= Planning webinars, conferences, direct outreach

= |nputis always welcome!
15




Discussion / Questions ) .

Contact: mlave@sandia.gov




